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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. Bwn.Nf 15 

(72) A.C.HepeBaMicMft, A.B.cDommh, A.B.AxMa- 
AeeB m O.C.MyxaMeiraptifioB 

(56) nareHT CUJA Nfe 3191677. k/i. 166-14, 
ony6/iHK. 1965. 

ABTOpCKOe COMABTe^bCTBO CCCP 

fsfc 1254137. ioi. E 21 B 29/10. 1982. 

(54) CflOCOB PEMOHTA OBCAAHblX KO- 

ilOHH 

(57) Mcnonb30B3HMe: peMOHT ysacTKOB c osa- 
raMM pa3pytueHM« m Ae<|>eKT8MM b creHicax 06- 
cbahwx koaohh, CytUHOCTb Mao6peTeHMn: 
noA6npatOT uuflMHApMsecKMM naTpy6oK pac- 
MBTHoro nepMMeTpa. AAMMa KOTdporo 6o/ibiue 



BH/rpeHHero A^aMOTpa 2 peMOHTMpyeMoro 
yMacTKa o6caAHO« ko/iohhu. a AAMHa naipy6- 
Ka 6o/ibiue aamhu MHTepea/ia noBpexAeHna. 
npow3BOAflT nonepeMHyio Ae<t>opMauwo naT- 
py6xa no ace m At"He ao noTepn ycTOftHM bo- 
oth, ^mkcbumk) ero b stom nono*eHMM, cnycK 

8 CKBaXCMHy M yCTdHOBKy B 30H6 llOBpOKAC- 

Hufl nyTeM $MKcaTopoB. HpM stom MaTepwan 
naTpy6xa Bu6npa>OT no MOAy»*o ynpyrocTM - 
E. KOTopuR onpeAe/iniOT n3 cooTHOweHHR: 

tr- MP 



(h/R) 



rAe P - KOHTdicrHoe Aaa/ieHvie 



naTpy6xa aa ctohkm o6c3Ahom ko/iohhu; h - 
To/iuiMHa CTenicw naTpyfca; R - paAwyc BHyr 

peHHeft CTfiH KM 06C3AHOfl KO/lOHHbl. 4 Mil. 
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3. 1810482 4 

H3o6peTeHne otmocmtc* k TexHo/iorwn 6uTb Mcnortb3oaaHa BWCOKOxaMecTBeHnaa 33- 

peMOMTHwx pa60T a He<(>feAo6uBaiome« npo- xa/ieHHaa CTanb, CTexnonnacTvix m APynae Ma- 

MyujncHHOCTM, a MMeHHO. k cnoco6aM /1MKBM- Tepwanu, xapairrepM3yK)imie TeM, sto 

Asuhh yMacTKoa c osaraMM paspyweHM* m HanpnxeHMii, B03HMKawmMe e hmx noc/ie no- 

Ae^enaMM e cTenxax o6c3Ahux KonoHH. 5 xepw ycTO&MMBOCTM, He npeBwiuaioT npeAe/iOB 

Ue/ib M3o6peTeHMn - noBbiuieHMe s<M>eic- * TexysecTM a3hhux MaTepwa/iOB, T.e. coot- 

twbhoctw peMOHTMbix pa6oT ' m o6ecneseHMe bctctbyiot ynpyrwM AecfropMauwRM stmx M3Te- 

paBHOMepMoro npnxa™« naTpy6xa no acefi pMa/iOB. 

ero A/iMHe x o6caA*oA icon oh He npn ynpome- 3aTeM npon3BOA«T nonepesHyio Ae$op- 

hmm npouecca ycTanoBXM naipy6Ka aa CMeT 10 Maunx> naTpy6xa no Bcefl /yiMHe ao noiepw 

MCKiltOMeHMA AOnO/lHMTe/lbMOrO B03AeHCTBMR yCTOftMMBOCTM M 4>MXCaUMIO erO B 3TOM COCTO- 

Ha Hero. *hmm. fl/in 3Toro naipy6ox 1 noAaiOT Ha bxoa 
Ha 4>wr. 1 M3o6paxeHo ycTpoflcToo j\nn onpaBKM 2 npomrMBaioiuero ycrpowcTBa c 
npMBeAeHwn naipy6ica b cocToaHMe noTepw npeABapwTeAbHO.BiuiioMeHHbiM ABMraTe/ieM 6, 
ycTOflMMBOCTw; Ha <t>nr. 2 ceMeKne A-A Ha <J>wr. 15 nepeAawuuiM apameHwe Ha poumkm 4 c no- 
il Ha ♦Ur. 3 - ceneHtie B-E na <J>nr; 1; Ha $wr. . Moujbto MexaHWHecicoro npwsoAa 5. Pojikxm 4 
4 t fi3Tpy6ox, aa<)>MKCMpoBaHHbi(l b coctorh ww . 3axBOTUB&k>T naTpyCOK m npoTurweaiOT ero 
noTepH ycT0«HMB0CTM. BHyrpb KOHMsecxoft onpaBKw 2 ycTpoflCTBa, no 
. YcTpodCTBO A*« npMBeAeHMR naTpySxa 1 * Mepe ABM*eHWR naTpy6xa BAO/ib BnyrpeHHeft 
e cocroBHwe noTepn ycToftswBOcm - npoTarw- 20 noB^pxHoenf nocTeneHHO yBe/iviviwBaeTca pa- 
Baioiueie ycTpoflCTBO - npeAcrawiaeT co6oft AMa/ibHa* Harpyaxa. AeflCTByioma* Ha Hero cb 
KOHMM^cxyio onpaBky 2 6 <t>opMOo6paay»oiuwM ctopohu onpaetcH m-aa yMeHbiueHua ee Awa- 
crepKHeM 3 m ponnxaMM 4, aaxpen/ieHHWMM M6Tpa< i43BecrH0, mtotohxmo ynpyrwe o5o/to*f- 
no a^hhg onpaBKM. Pojiwkm 4 cba33h w c Mexa* km noA AeflCTeweM paAua/ibHOti Harpy3KM 
HMMecxMM npMBOAOM 5. epaiABHue Ha KOTopu ft 25 repfltOT ycTOftMMBOCTb, nepexoA» X HO BO My co- 
nepeAaeTCH AsuraTeneM 6. Plpcfle npMBeAe- ctorhmk) paeHOBecM* c BunyxiiocTbH). 
hmw naTpy6xa BcocTOBHiie noTepMycTOftMMBo- o6paiMeHHo(^ x ueHTpa/ibHOH ocm uw/iwHAPa. 
cm npM noMomw AaHHoro ycTpowcToa oh fl/in o6ecneMeHMn nepexoAa naTpy6xa e co- 
.^MKCMpyeTpM b 3tomcocto«hmm nocpeACTBOM cTOWHwe noTepw ycToflHuaocTH c/iy>KMT <J>op- 
4»nxcaTopoa 7 % coeAMHeHHux MexcAy coSpw 30 Mop6.pa-3yiouiHfl depxceHb 3. kotopmm 
crepxcHRMM 8. ripneoA 5 npeACTaB/ifleT wa ce- xo h ue htpm py eT paAwaflbHyio narpyaxy Ha na*r- 
6a 3y6M3TyK) nepeAasy c oahow BeAYmeft 9 w pyCox. TepnK>U4HH ycTOMHwaocTb. fla^bHeft- 
AByMR bcaomumh oiecTepHflMn 10. 11. BeAy- UJa« npOTR.xcxa naTpy6xa c b r 3 a h a c 
man uiecrepHR 9 ycraHOBneHa Wa buxoahom npoAonxax)mviMCJi yaenwHeHHeM paAwa/ibHoft 
Bany 12 ABHraTenn 6; na sa/iy 13 Bepxneft 35 Harpiy3KMM nptiaoAMTKyBe/iuMeHMK>fiunyKiio- 
Be ao mo mecTepHwycTaHOB/ieH xpaftHuft Bep- . ctm o6o/iomkm naTpy^Ka. noTepRBiueM ycroft- 
xhmA po/imk 4. a Ha Ba/iy 14 HMxcHen BeAOMOH HuaocTb, b peay/ibTaTe Mero pa3Mepbi 
uiecTepHM xpawHuCi hmxchhCi po/imk 4. Poaukm naTpy6xa 6yAyT cooTBeTCTBoaaTb TpaHcnopT- 
4 (h eepxHue, h hmxhmc) CBflaaHHwe npuBOA* hum pa3MepaM Ten, cnycxaeMbix b cxaaxciiHy. 
hum peMHeM 15. Pohmw 4, ne cBwaHHue c 40 B mombht AOCTwxeHMfl naTpyGxoM TpaHcnop- 
BdJiBMM 13 m 14, Buno/iHeHU ynpyroainacmm-* thwx pa3Mepos oh npomrMBaeTCfl x KOHuy 
HbiMH m/im noAnpyMCHHeHbi b peaynbTaTe sero onpaBXM 2 m Ha BuxoAe m nee CTRmeaeTCR 
ohm oTcnexHaaK)T Ae4>opMautiiO naTpyGxa. HecKO/ibXMMii <t>HxcaTopaMM 7 (cm. 4>nr. 4), xo- 
Boxoaue poAHKM 4 aaxpenneHbf b xonnsecxoft ropue xcecTKO coeAHHn k>t MB>KAy co6oft cTep* 
onpasxe 2 c B03M0XH0CTbK> BpaiueHMJi. Ohm 45 xhahm 8. Tbxmm o6paaoM ocymecTB/i«K>T 
He noAnpyacuHeHU m ycTaHOB/ieHbi coocho x onepaunK><t>HKCnpoBaHMfl naTpy6ica 1 bcocto- 
4>opMoo6pa3yK>meMy CTepxcHK) 3. ahmm noTepM ycTOHSnaocrM. 

nocfle aToro npow3BOAflT ycTaHOBxy naT- 

Cnoco6 peMOHTa 3aiuii04aeTcn b c/ieAyto- py6ica e aone noBpexcAennsi o6caAHoft ko/ioh- 
u;eM. 50 hw. 

BHana/ie ocyiuecTB/uuoT noA6op naTpy&- J\nn 'aToroc noMombK) AepKaTenp (na nep- 

xa pacseTHoro nepviMeipa w ynpyrocm. DaT- roxe ne noKa3aH) naTpy6oK, 3a4)HKcnpoaaH- 

Py60K 1 Bb<nO/1HAK)T B BMAG TOHKOCTEHHOTO Hblft B COCTORHUM nOTepM yCTOPtMMBOCTM, 

KpyroBoro unnnHApa M3 MaTepna/ta o6/iaAa»o- cnycxaiOT b CKBa>KHHy m ycTaH3B/iviaaK)T Ha 
mero cbomctbom ynpyrocTM, npwMeM nep«- 55 ypoBHe yNacrica noBpexAeHMn o6caAHOft ko- 

MeTp uM/iMMApa 6o/ibiue BHyTpen Hero /iohhu, CTsruBatoiune naTpy6ox 1 4)dKCdTopbi 

nepMMerpa peMOHTwpyeMOrt o6caAHOM ko/ioh- 7 chmm3K)t. nepeMeman eeepx coeAUHflamue 

hu, a AHMHa - 6onbiiie nHtepoa/ia noepe>KAe- mx CTepxcH^ 8, *jto npneoAUT x chrtmk) paAw- 

HMfl oGcaAHoA ko/iohhw. B KasecTBe anbHOft warpyaKn. AeCiCTByioiueft Ha naTpy6o»c. 

MaTepna/ia M3roToaneHMfl naipy6Ka Mox cej Ho fl AefldBHeM ycwiMft b o6onoMKe t noTepwB- 
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iue& ycToanwBOCTb, naTpy6oK 1 Boaepamaercfl 
a wcxoAHoe paeMOBecHoe coctophmc 

B CM/iy Toro, mto mcxoahuG BHewHMA w 
aMeip naTpy6xa Hecxo/ibxo 6o/ibiue BHyTpeH- 
Mero AMaMerpa o6caAHoft koaoh hw. naTpy6ox 5 
n/IOTHO M paBHOMCpHO npwxMMaeTca ic o6caA- 
MOfl KonoHHe. nepexpwB yMaCTox noBpe*Ae- 

HMfl. 

Guam npoecAeHU /ia6opaTopMue Mcnbrra- 
Hun cnoco6a peMOMTa o6caAHbix koaohh na 10 

MOAC/1M 06C3AM0ft KOAOHHfel C Ue/lbiO fipO- 

aepiw ero pa6oTOcnoco6HOCTw. MoAenb 06- 
caAMOft koaohhm npeACTaB/iaeT co6ofl 
TO/icTOCTCHHyio Tpy6y c BHyrpeHHMM AwaMeT- 
poM 80 mm, napaMeTpoM 251,2 mm m Aflwwoft 15. 

500 MM. 

FlaTpyGoK BwnoflHeH Ma cTexnonAacTMxa b 
biiab TOHKOCT6HHoro xpyroaoro HM/lMHAPa. 

T0/IIUMH8 CT6HKM KOTOporO 0,3 MM, 3 nepMMCTp 

251,6 mm. 20 

B KaMCCTBC npoT«rMBaioiuero ycrpoacTBa 
Mcnonb30Ba/iacb xoHMMecxap onpaaxa co 
bxoahum AwaMeTpoM 100 mm, bsixoahwm-70 
mm, AnMMOft 600 mm c oahmm 4>opMOo6pa3yio- 
iumm crepxHeM BAo/ib BHyTpeHMeii noeepxHO- 25 
ctm onpaaxM. npoT«0KK8 ocymecTBA*nacb 
AaB/ieHneMHa Topeu narpy6Ka. Ha euxoAe M3 
npoT«rviBak>iuero ycTpoftCTBa naTpy6ox MMeA 
AMaMSTp 70 mm, npHMeM 4>opMOo6pa3yK>mwft 
CTepxceHb yxe He xaca/ica BbmepHyTOft 060- 
aomkm naTpy6xa. m b t3kom noAOxeHMM narpy- 30 
6ok 6un nociieTioaaTeiibHo ctjihyt AeyM« 
(JwiccaTopaMM, coeAMHCHMWMM MexAy co6oft 

AByMfl CTailbHbiMM CTepJKHflMM. 

3aT6M naTpySox 6bi/r cnymen b MOAeiib 
o6caAH0W KonoHHw ao ypoana 30hu nospex- 35 
AeHMR o6caflHo« KO/10HHW c noMOtubK) Aepxa- 
Teflfl, nonepeMHbie pa3Mepw xoToporo He 
npeauuta/iM 70 mm. 3aieM cTurwaaioimie 4>mk- 
caTopu cAswra^M k BepxHeMy Topuy. naTpy6Ka 
33 cser ycwiM«, nepeAaBaeMoro Mepe3 crepx- 40 

. HM. 

B momcht chatw* nocneAHero <J>MxcaTopa 
cbo6oah«« naTpy6ox noAHocrbio BOCcraHo- 



nun C8O10 <t»opMy. npwxaBiuMCb X BHyTpeHMOft 
CTeHxc o6caAHOft xoaohhu 11 nepexpua 30Hy 
noBpexA$HM*. 

AHanorMHHWM o6pa30M 6wnu npoaeAeHbi 
McnwTaHMfl b yciiOBMflx noAHoro 3anonHeHMR 

MOAe/lM 06C3AH0M XOAOHHW BOAOft. 

/la6opaTopHbie AaHHbie noATaepAMAM pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOMTa 
o6caAHbix ko/iohh. PlaTpy6ox nonHOCTbfO. 6e3 
noBpexAeHMG w cxiiaAox aoccTaHOBwi cbok> 
(j)0pMy m rwoTHO 06/iera/i BHyrpeHHioiocTeHKy 
o6caAHO« KO/iOHHbi, M30AMpy* 30Hy nospex- 
AeHMfl. 

O op My n a m 3 o 6 p e T.e h m « 
CnocoS peMOMTa o6caAHwx koaohh, 
BKAKwaiomMft noA6op naTpy6xa pacseTHoro 
nepMMeTpa, nonepesHyio AO^<>P Ma UMK> naT- 
py6xa no BceA aamho. cnycx ero b cxsaKMHy m 
ycTaHOsxy b 3one noepeacAeHMa, ot/imh3io- 

IU M ft C 51 TeM. MTO. C UeilbK) nOBUUJeHMfl 

3<|><t>eKTMBH0CTM peMOHTHMx pa6oT m 66ecne- 
HBHMfl paBHOMepHoro npvtxcaTMR naTpyGxa no 
Bcefl ero A^MHe x o6caAHOft xoAOHHe npn oa- 
HOBpeMeHHOM ynpotueHMM npouecca ycTa- 
hobkm naTpy6xa 3a cmot MCx/iioMeHMfl 
AononHMTeAbHoro B03AeftCTBM« Ha nero, Ma- 
TepwaA naTpy6xa Bbi6wpaiOT no moayaio ynpy- 
rocTM E, npwneM nocneAHMft onpeAenflioT 113 

COOTHOUJeHUfl 

E - 1,4 P ^ 
(h/R) 11 * % 

rAe P - xoHTarrHoe AaBAeHwe naTpy6ka Ha 

CTeHKM 06C3AH0fl XOAOHHWJ 

h - To/imwHa CTeHKM naTpy6xa; . 

R - paAwyc BHyTpeHHeft noBepxnocTM 06- 

C3AH0M KOAOHHU, . 

a nonepeMHyto Ae^opMautw ftaTpy6xa no 
Bceii A^MHe ocymecTB/iflWT ao notepw ycToft- 

H M BO CTM , 38Te M ero <^MKCMpyK)T« 3TOM COCTO- 

phmh m nooia cnycxa b 3QHy noBpexaeHMJi 

<)>MKCdTOpU CMMM3K)T. V v 
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(21) 4836184/03 

(22) June 7,1990 

(46) April 23, 1993, Bulletin No. 15 
(72) A. S. Cherevatskiy, A. V. Fomin, A. 
V. Akhmadeev, and F. S. 
Mukhametgaripov 

(56) US Patent No. 3191677, cl. 166-14, 
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USSR Inventor's Certificate No. 
1254137, cl. E 21 B 29/10, 1982. 
(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1.4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R)H/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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